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□ 1. Document ID: US 6057207 A 
LI: Entry 1 of 2 



File: DWPI 



May 2, 2000 



DERWENT-ACC-NO: 2000-338611 
DERWENT -WEEK: 200032 

COPYRIGHT 2 001 DERWENT INFORMATION LTD 

TITLE: Fabrication of a pi anar-i 7pd insulating layer over a 
fi^m-i rnndiirto-r structure involves using chemical -mechanical 
polishing processes to form openings and to pi anari 7.p the layer 

PAN: 

TAIWA N SEMICONDUCTOR MFG CO 
PAZZ: 

TAIWAN SEMICONDUCTOR MFG CO 
ABTX: 

NOVELTY - A pi anari z^d first insulating layer is fabricated 
over a apmi rnndnrf.nr structure by forming an etch layer over 
the non-ron formal insulating layer; chemical -mechanical 
polishing (CMP) the etch barrier layer to form an opening; 
etching the insulating layer through the opening; and CMP the 
etch barrier and the insulating layers, the insulating layer 
fills the frfinrhfts between the raised portions. 

ABTX: 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included 
for a method of fabricating a high density plasma chemical 
vapor deposition ( HDPCVD ) oxide filled shallow trench (40) 
isolation comprising: a) forming a first barrier layer (B) (24) 
composed of silicon nitride and has a thickness of 1,000-2,000 
Angstrom over the pad oxide layer (A) (20) ; b) forming spaced 
t.rpnrhfi.q (3,000-6,000 Angstrom deep and greater than 0 . 2 mu m 
in width) in the* s^mi rnndnrf or giih strat-p (10) through (A) and 

(B) defining raised portions that are active areas in the 
sftmi nondurtnr suhstratfi with the wide raised portions (12A) 
having a width greater than 1.2 mu m; c) forming a first 
insulating layer (C) (5,000-8,000 Angstrom thick) composed of a 
non-ronf ormal silicon oxide formed by a HDPCVD process filling 
the trennh ; d) forming an etch barrier layer (D) (200-500 
Angstrom thick) composed of silicon nitride over (C) ; e) CMP 
the conformal (D) over the raised portions, forming a first 
opening to expose (C) over the wide raised portions; f) etching 

(C) through the first opening, exposing portions of (B) ; g) CMP 

(D) and (C) (filling the t.rfinrhps between the raised portions) 
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to expose (B) ; h) removing (A) and (B) using an etch process, 
the top surface of (C) is higher by 300-700 Angstrom than the 
top surface of the raised portions. 

ABTX: 

USE - For planarizing an insulation layer over a aftmi conductor 
device . 

ABTX: 

ADVANTAGE - The method improves the pi anar-i zaf i on and reduces 
damage to the edges of the active areas. 

ABTX: 

Semiconductor substrate 10 

ABTX: 

Oxide filled shallow trench 40 
TTX: 

FABRICATE INSULATE LAYER flRMTPOKTOTTflTOP STRUCTURE CHEMICAL 
MECHANICAL POLISH PROCESS FORM OPEN LAYER 



DERWENT -ACC- NO: 2000-328050 
DERWENT -WEEK: 200028 

COPYRIGHT 2001 DERWENT INFORMATION LTD 

TITLE: Fabrication of an integrated circuit by hi gh-dfinsi ty 
pi asma chemical deposition and chemical-mechanical polish 
processes 

PAN: 

VANGUARD INT SF.M-T CONDUCTOR CORP 
PAZZ : 

VANGUARD INT SEMICONDUCTOR CORP 
ABTX: 

NOVELTY - Fabrication of an integrated circuit comprises 
providing a substrate (10), forming a non - con f orma 1 h i gh 
dpns-i ty pi aama chemical vapor deposition ( HDPCVD ) oxide layer 
(24), forming a second nitride layer (40), chemical-mechanical 
polishing, etching and removing the second nitride layer, and 
removing the first nitride layer. 

ABTX: 

DETAILED DESCRIPTION - Fabrication of an integrated circuit 
comprises: (a) providing a aubatratp having a surface and 
having formed a pad oxide layer and a first nitride layer; (b) 
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forming a non- con formal high ri^nsify plasma chemical vapor 

deposition (HDECiflD) oxide layer extending over a surface of the 
first nitride layer adjacent to the trfinrhps and filling the 
trpnnhfis ; (c) forming a second nitride layer overlying the 
conformal HDPCVD oxide layer; (d) chemical -mechanical polishing 
the second nitride layer and thg non-ron for mal HDPCVD oxide 
layer using the first and the second nitride layers as polish 
stops; (e) etching and removing the second nitride layer; and 
(f) removing the first nitride layer. The snhstrat.fi has 
t.rfinnhfifl comprised of narrow and wide trpnrhfis that define 
active areas. The first nitride is formed by a LPCVD process. 
The non - non forma 1 HDPCVD layer deposited at a deposition to 
sputter ratio of 2.5:1-7:1 and the first nitride layer has DHF 
etch rate within 10% of the non - non forma 1 HDPPVD oxide layer. 
The second nitride is formed by a plasma enhanced chemical 
vapor deposition process and has a chemical -mechanical polish 
ratio PE-Nitride : HDPCVD oxide of 2:1-3:1. The first and second 
nitride layers act as etch stops over more than 75% of the 
substrata area. 

ABTX: 

ADVANTAGE - The process prevents dishing in either the wide or 
narrow tr^nrhps . it uses an overlying nitride polish stop layer 
where the HPDCVD oxide had a Depth to Sputter ratio to form the 
nitride polish stop over the center of narrow t.rpnrhfis f thus 
acting as a polish stop in both the narrow and wide shallow 
trftnrh isolation (STI) trpnrhps . 

ABTX: 

DESCRIPTION OF DRAWING (S) - The figures show a cross-sectional 
view for illustrating a method of planari^-ing a non-ronf ormal 
HPDCVD STI oxide layer. 

ABTX: 

Substrata 10 
ABTX: 

HP PC! VP oxide layer 24 
TTX: 

FABRICATE INTEGRATE CIRCUIT HTHH DENSITY PLASMA CHEMICAL 
DEPOSIT CHEMICAL MECHANICAL POLISH PROCESS 
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